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w m m 

[oooi] *&mte. ft¥m^*m±£frzft¥m*<DM±m&mzmirz> 0 tz.tx.\*%7 
[0002] m&m. nLmft&&xf&mMft^<DftMf$&ft5izit)^ ytu&&t>m^btiz> 

(LED, Light Emitting Diode) ifcfcte^hy-f;*— K( 

pd. Photo Diode) *ift^„ %M&m-z, ^m^^—^mm^xoxMit 
mi5fe, mi<Dfe&mffi<DM±mmmzm-tmmmxhz> 0 #112000-1739 

irz>o ^vx^com^ m±mm4(D^xu^Q\z.xoxn%^x%yr-(^7\z. 

o 

mikffimuzAft-rZo znm^ m±mm4(Du>x^6izxoxM^tix. m o 



111 

CO 

mi6n, m2<Dm3k&m<v&ikMigmo&^-twiffimx$>z> 0 #§12000-173 ^ 



947%-<&m<Dmua^ m2<D'&mmm(Dm±Mmmofrm^£tiz>o ^£tit# 
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assist*, yt^m*2<D?iby—F7u—j>>3oknRMMim&£tiz>o 

(D^mmxit^ m±mmA\zy^—^mx^t£\ ^pm^^-x^t^m^ 
•&z>^tftx%t£\\ zLftK^xmstmikWite, 3t¥m^-2(DMmm&e>fa±k 
^m^(D[^±t(Dm^mt^^t^x^^^^mm^h^ 0 ^(Dx^mmit 
. &4<Dft3k&ffixhmM\z*k]^> 0 

m2<D%3k&ffixn^ u^w-9^^\z.x<>xmm^tcM^. >w&mx^ 
^xfc%tef&irz>z.btfx£~r, ft&^z&m^m&irz-btfxzto p*^ 

CCD (Charge Coupled Device)^— ^±^<DXoi^ l&mm—ftlOmm 

ft btzzit&ft-y-^tf*:^ ^mm^2^m^^m^^m5i,z^y^u^x9 
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mm^x^m v ^w&iaz. -74*7— ^m±mm8<D^-^^,m^htcox 
yt^ms-dm&znzb. tft^m5(D-msxrttc*), ^m^2<D%^mz.m. 

[0003] Lfc^o-C^0J(D S iftte. ilBM^tt^^S^t^ /J^b^ pT|g^3fe#^ 
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bmmmzfafa^xmttftte. mmu^Mm^x^m^^mKAm-r^o m 
itm*. ^m^<mm^M^i^^t^x<>xyt<Dmn^m^tT!)^\ urea* 
oxm±mz. myt^m-r^mn)^\ ^.ti^x<>x^(Dm±^m^^xh, 

mm^mrnvx^ ^ c \^t^<>x%^m^(Do^%^m^n%^m(Dj5.m^^ 
tctx.^ mitftt\^x*r-/i>mm&m\<^bx\ ^—/u^m^^xm±m 

tojL.&ft% z.(D£? iz.vxm±mmfc&mi£i-z>z-btfx*%z> 0 

frxh, ft<DfcmmtmT-rz>^b&ti:<, mmm&&fa±i-zz.b&x%z> 0 
tcbz.&mmm&bvx, mmmm^xx/wem^m^ wm&, mm&, mm 
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s 0 ztibte. m±m**r- wmmx*&z>m&. -7^-t^M%mn^m±w- 

*mw\z$£x.te. m±mw^tcteyt¥m*<DM&m&MbmmmKmm 
m£*tz>z.bfrx$, ft¥m*ttte7^<Dmm%M±irz>^btfx$z> 0 ^tmm 
zmmmi-to wx\ m^tu^mm-r^^mmmrir zz.ba>v& \ 

^m^^\,xRMm<Dmm^±m^±m<D\HmKmm^tc^imx\ 
m&-fz>z.btfx$z> 0 

m%u<DmMJ3fam&&*m<^b*w®.b-tz> 0 
*mwimz-&. mmm^x^xm^(Dmm^mm^m<:^b^xox^ 
¥mtm\ti-tz>z.b*P5<:z.b&x%z> 0 ^tcm^mt, ytmmwm^wx, m% 
nzmmir%ft<Dtemm<Di&T*ftiz-z>z.btfx%z> 0 

^x77f&mz£^xj&j&£th%^b&wmb-rz>o 
*&wiz.ft7u^ *-wmmzm^xm±ft&£xfmT&ft*B&i-zzbfc£ 
ot, m±ffi&ft%&mzfr^®%izte!$.-rz>z.btfxzz 0 m^yj^yrmr^ 
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m-tz>^b&x%z> 0 

*&m\z&x.t£. bT^^T^m^xoxmm^mmir^m^^it^x. 
*smbt£Z> 0 
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^m{m^^mmi^<D^m^u^mm^(onmii\m^^^bKx^ 
xmi@Lfc<Dmmfc^<Dfaw:&it*mM, vm?zb&x%z> 0 ^timm.w<Dnm^ 

mmfcbmmi-m\<Dmmm£yh'h£\<^bzwmb~rz> 0 
onm%mmmirmmm^^i-^b^x^.m±m^<Dmm^m^m 

b&m'rz>yt<Dmm*ttix-z>z.btfx%z> 0 ^tz^m^^^t-r^^ i^x 
%tt\z&ox%*%kKL,x^ ft^mizAm-rzftfDtttmiZM^ir^bfrxzzo zti 

yt^m+i-z, v^?^h&fr^xv-h*7i'-Mmm£tiz^b&wmbirz 0 
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*»wic«*.wf. mmmmmzmmmMmfrtix^t&mmm&j&f&'rzzb 
&it*&wtt, Wimyt^m+te. &yt?4*-h\ *mm'--v&zx?7*vy>< 
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,mmmmm^^^m^^-^vmmKx<>xmiti-^^m^(Dm±^ 

Wot, 

mmm-. ^^^m^r^xm^^mm-r^m^tu^^'r^myt^ 
it^m&mytmmtt. ^m+K^xmftUfDmmxfa-mzm^td 

fa-mn*ft¥m*iz£<>xm^tdw;nx\ mmm^^m^mmrt^o 
m±m^-^hmm*&mmmAi>x&±fc%i&)&i-z> 0 Mzxox^m^ 

*-swffimteftm^m^mmmf&-fz>z.k\z£^x, mmm&&fa±'fz 
t^<Dmmu^^tc^(Dm±m^-^hmm^x<>x^m^m±^xh 

&tcM±mz£<>xft¥m*&mik'rz>m&. mmm^mm^tc^m^-cDm is 

mm£-&s&mv&\ ztii££^x&m*mmmz i gm-rz>&mi)V&\ ttyt 
^m^mm-r^t^^t^x^ ^tiKXoxyt^m^-^bmxhoxh, 
M±mz£oxft¥m**®u {mik-rz>-ttfx%z> 0 
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BS0>1ff¥feftBI§ 

[0004] *&W<D @ ffy. *5J:OTJ^tt, TIE©#llB*ttifli:Hifi^e>J:9ifl*K:* 

04A-El4Cte, JtJh«3tfr20©»l3t#IIgS:^-fB|-C«>5o 

HI6te N *»W©l!3te^2^tll^5»Jhfll3gf#:i20S:^-t-»f®H-C*>So 

mm,*&w<Dmm(D$&mmx&m±m&m2oz^mmm-v*bZo 

mion.^mm<Dmm(Dm5mmxh^m±mm^2o^irmmmx^ 0 

mim.^mm(Dmm(Dm6mmxh^±mm^520^-rmmmx^ o 

®12tt, »Jh«^520Sr^-r¥ffiia-Cfc5o 

Hl3tt, m6|^ife^<D^lh«5t^520(D$g^^jl|S^-t-^n-^-Y-b-efc5 

o 

mim. M±m&m20<DMmmm&mwir%tcib(Dmmmxhz> o 
Biera* m2(o^s^^jh«it^io^-r»f®i2i-T?^ 0 

[0005] WTig®^##t-LT^Wo0®^JS^J^^{3:|ftPJ-r5 o 

*ISW<O||jte<O»l^fll^fc«itJt»3e«:2O^t-»fiB0-C*)9, ®2te 

, mikmmfc2o&ffittfti£&m2i&mirmmmx&Zo ytm&&2m, ytmm 
*ft?tz$>K. %^m*22h%7Tj'<2zb*%tem^mzmfctz>. \^&z>% 
^mm&zttmm.x-ihZo %^m*22\^ %^mrn^-r^mw-x^x^ 

1tb%.t£&yt?<<*—\ f (LED, Light Emitting Diode) fti?<Dmytm*&£Tf7*b 
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?4Hr- K(PD % Photo Diode) t^}£(D^%m^^o 

i/25^n^^g|J26 tC^L^Stff*. 3fe7r^^23<D-«® 27^)t^^22 

tttfaut.tiLmz.mw:£tiZo tttt^*?#U26{z.77y25&mwiisfhz>b, it 
stag-s^m, yt¥m^22zm±m9^£<>xM±LtzM±mmft2o&^'rz> 

o StJh#it#:20ii, 3fe^^22^^«o m±mmft20t=**??1$26k^ - 
^^®^$n^o 3^^^§P26^^T^^23§r^-r^i:T% 5fe7r^^23i:3fe 

^m^22t(DiiLmTfl^B<^t^X^ 0 ^tcit7r^23tit^m^22t(D^ 

mu^-rx^ M±Mmi£20te, %^m^22^ v—h^u—^ot. m±m 
9t, mmmit. vy^m^32t. *w33a, 33\>b^h,xm^^o y— k 
7^-^30^, yt^m^mmm^ fHnmm.m5a, 35bt, n-nmmm6a, 3 

i^|fP35a, 35b*3\ V^^-r^-y-K-efco-C^J;V\ £fc^lH5g^g&36a, 36 
bte. l\b#5T!>*— y— RT?fco-Ob <fcV \ ^Oi^y— i»30fci\ ;tR!|fcK: 

M&tstiZo mk. y— Fyu—^sovm^fa&mzm&jjfaAbfoirz,, 

<Dmmmz%^m*22*mmir%mmfrbtt 0 
%^m^22(Dmm^b%^m^mmM3^<Dwm^b\^ n^mzmmuz. 

i^-TS ft gBgMHS 35a Kft^lft KmtftZfrZo % 1 33a ^£0 -Cg^£*t5 ^ 
l«*M35ate\ *j-J^-T^gl5^§P36a{c:ig^»9, j&lt«ig#20<D^{^tjti 
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xm±m&it20(Dft&<Dmwizmmm^&^zzkfrx»$z o %^m*22 

h^/<mm2<DW&i®*bm<Dftmmmm5b^ mn.m^mmi,tc^mxm 
m&tiZo h^4^m2(Dmm^n. %2v^32»h\z.^x, ?t¥m*22<Dm 
(Dmm^tm^m^m^n^>o ^m^x^x^ : 7^<mm2^ %^m*22\z. 
mmt^*5-x-z>z.t&x%^ 3t¥m*22<Dmm&£xfimffl&ft?zbfrx%z> 0 

3fe#^T-^SC34f*. ^lR]Afcmil-r5§i P 37^^-r^^:lf|538^ 
«o 3fe7T^^23^^^m^22^(C^coTiitfi-63fefi, ^#>^#>53fci&80^ 
^oTiitfo -(O^fi, ^3fegP38<D5SP37^ifijgi-6o 3fe^T-22fi, jg}fcgB38 
05*>«I^|p]-W48^#\ 3fe^T-^«§P34(^/i:^fp]-^Al{|iJ^® 

ft— #Al{|lJ<M£#5o 
^^^^-22«, 3fe^®41^i"^ 0 3fe#^^22^^3fe^^-. fcir^f^LED-Cfo 

3fe^®4i«, mftmttt. ^tc^m^-22^t/tm^ tct^tPDx$> 
z>m&, %^mAi\t^ $$mtt£z>. 5t^ffi4i«. ^AHid^s^as 

% / ¥M z f-22&£x*\? : 7-<(/<m&z2\z.m\^x, v— k^^-^3o^s 

*HWa^ 3fc#*^22:fcJ:tf K7^lali&32«:«3o Lfca5oT*htflc29H:, 3fc^ 
^T-22(DJi:^|pI-^AHl!llfP^^St\ #fJt^29(D5*>l?^^|6]flb,*-{|ljA2T* 
##3ft^22&«5. 

^•ih^29fi, 'Jrft<bt>. *l680«rBSi<««K:»ri»ttS. »Jkfr29W\ itJfcfl* 
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^^<mm2(Dmm^mm^^^ticxox, $#£^#22, 32, 33a, 33b 
<Dmmmmvk&ft±-rz>z.b&x*%z> 0 =t^^<Dm^m.w-22, 32, 33a, 3 

3h(DUMm^W^<>X\^m^\Z.U.^flh<D^mWLW22, 32, 33a, 33b<D 

M±fc29<DmBm&%Cte. 74-Y33a, 33b&tzteft¥m*22<DmBm&Mkte 

2, 32, 33a, 33b<Dmm&'h£<-tZ>^ttf~e%Z> 0 $itc.M±ft29<D® i mmm&*:% 
<i^t^tiaot, ®tfgmm2, 32, 33a, 33bO;!»t!fc£ft±1-5^a5-e# 

So 

^j®f£31te, V— A30(7)©:^-^|bJ^^A2O^®^47^«5o ^i®#31 
te* ^*<^33fe9J38<D«i*|*'lRl*fcjHS|J49*SCo iSi®ffc31te, SiV^Sa* 

sr^u &K<ti>m±m9£Qi>wi\<^mT®m*m-rz>o tatmbmu^ u> 
xMmzM&ztizu^uft42*mmo±izMj&£tiz >0 uvxas^42tt, # 

3fe^m^-22^^^^-o^ % l^X$B#42fc£, 3fe^T^^23(D— «gffi27d>e> 
Wttbfc5fe^3t^T-220^3feffi41T^^«<t5^, @^*5i^^SgH8^ 

, lil7fe^T-22^3fe®42y5^tti^bfc3tOt£i5:Sr«]^.T, %7r^2Z<0— $M2 
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^30©^«pgSKIf|J36bSr^b-C, K9^leI8&32^x.5 0 Vy^mfe 
32te\ WSS^Cff ^l^ot, 3§3fci{f^22<D3j§3fcffi4l£$iS3fc£ii:6 0 

^(D^z.vx^m^m2m^^m^22t^r^23t^^m^m^m^ 
u mmmm*b*tttizu&mttftm%kLxyt7T'('*23 ^z-z^ttfx 

^23<D-H&m27frhMM-rZ> 0 ^(Dmt. M^31<DU^XU^42{ZAMU \s 

^LT3fcte. m%U33<DM P37£iiiiU gftm^22<Dg3fcB41KA&N-"5<, 

J&U ^UfcS^tff -^SrK9-^ia8&32*feH:fW1W$IBt!:^-^S 0 r<D«t5^LT 
3fe&r^21{3, ^7tmT-22t^^T^^23i!^3fe^^Hr^{-^U, §:3fe^^22 

^^rtj^ffi45^^v^K#t^W-r^wi^W*bVN 0 W&;t5£:. tta^|p]-ffi 
^48^|J^ [ ^«^49^it^T/J^^5^-^^^^^$^^^0* 
LV\ i-/jSb*>jg3fc|f|S38<&rt«ffi45tt, R^M^O^^jlgfC^o^ibt 

ft¥m*22bisxmytm*&tiim~rz>m&. &ftmifrfbie&£tiz>ft<z>mt 

lZ£oXm$T£frXyt7T4^23\ZAM-rZ>o l^ti^oX^m^22tVXim^ 

T'</<23izAmts j £z>z.b&x%z> 0 at^ yt^m^22t\^x^m^^mir^m 
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M-±f*:29^^-efcoTt , mjtU38<Dm P 37£Mi®t-5?fc<^*aMg;T-r<5- 
£^&<, ^Jh^29^LrS^RT|gWi|Sf^^^J[S{f Z>Z-btfX%Z> 0 ZtUcXo 

xm±m9^^m^22(Dmmm^\^±T^tc^(Dm^(DmMu^mMvx 

x&% 0 ^r©m<^»#^i:bT, mm&, mm^ mmm, mux<d^wh 
tb^o *:(Dm<Dmmm®i$:fa±-r%vombL.x, mtr;v^=.^^ r/^-r, mtx 

o 

^c^^^^22{i,3fe^^^34(^^-^^^gB^^liT*gBm$^o 

^22^>^tt^^#*fS-^^T*#S 0 rfr{£J:oT^ii^22<DlbfWtf>mS ; £: 
{£^1-3^s-C#5tf>T% i^m^T^^V>Tt>^^m^22^^bT«J^^r 
%Z.bfrXZZ 0 *fc. 3fe^^-220^?S$rffl]^T, 3t^^^-22^^C-5^^5r<S 

^-rs^as-et, yt¥m*22<Dmmz&m-rz>z-btfxzz> 0 
tck7tityt¥m*22bL,xLEr>ztiimi-z>m'k, i^^^m^^mbt^^ 
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60 #^3fe^^22*W^y^^(GaAs)-efeS#^«:|^«tn:^^ : tV>0-T?, ft 

^^-^^mmikmxn. ^m^-22<ow-^mm^A2m<ommU4 

6ii % A30Kg$fel/rV^o Ub6SoT3te#ffi41<Djft^gB#£, ifetitft: 

jhi-s^HdSj&v \ ^tb^ioT^^^ J F-22^/jN^-efc^^t?fco-rt>, 

3fe^ffi41Oifi^^^^iH^29^gS®t-^^^^^<^ji:fl|5t^20^^^ 
^:^m^22i:^^ J f-^giS34i:^fl;^^^^$^^. 3fe#^^22^3t 

tt^%ft^m*22<Dmmtmnmmffib&i^<Dmftxft5^b&xzz> 0 
ntt. m^—xb?it£te/^y^~xhfc£^xm&irzzbtfx%z>o &t&&gk& 

^{Cj;oT3te^m^«SB34{J:5te^^^22^«fL-ObJ:V\ 

*fd, m^n38<Dmm^mmm9^m^mixm^bKx^x, ^m4i^ 
mM-rzz.b&&5<?zb&x%z> 0 zti\z£^x*& j $>*mmm¥m4i tcttm-rz 
zb%P5<:z.b&x%, m±mmmo<Dwm&&fa±irz>z.btfx%z> 0 tutmmm 

t, ffi*im$}&&fa±.1r5-btfX%?> 0 
Jt^m i ?-22bl,X\^ LED, PD©^^t, CCD, ®3§3fcl/— If (VCSEU 
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Vertical Cavity Surface Emitting L aser) , &£XJ i Z.tlt><Dyt¥ : ^^'22bMffi\Bl 
% (IC, Integrated Circuit) k*A&{kUtffl¥&t&m& (OPIC. Optical 
Integrated Circuit) fc#8rfflV^S££fl5-e#3. 5fe^T"22(D3feStStbT«. ftfe 

jC7T'i^23bLrX^ tcbfLH. -77^y?yC7T-J/< (POF : Polymer Optical 
Fiber) ^^y^^r^iGOF: Glass Optical Fiber) K3fc 

Poly methyl Methacrylate) -^y#— Jtf^— h^O}fe^i®t£^;frfc:/7^S>^ 
^9yW±IB=TJ;t)tJB^4s<Z>ffiV^9^^-C*^$tbTVV5 0 POF 

So bfc^oTPOFSrfflV>5^^^J;oT, 3fe^lS21i:(D^pS^^^Si:^ 

itfZ=*Ttf^tf9Xfab!&,Q, ?7vh*&tfy^~X~mf&£tltzPCF (Polymer C 
lad Fiber) Sr/BVvCb&V^ PCFm>OF(£Jt^5<Hffi*&/«V^ >(5^»^^/j^ 

<fc<5o 

K:7W— A30<Dj?£te, 100Mm^±500^mWT-t?fe5o .A30£ 
&1fo42s<— fe^h^*tT,542To-r#^ffiV^tL<5o A30tt, ^3fe$P38 
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ft¥m*22<omm&'rtitcm&. ^m^22(D^m4KD-mmm^fi 
x%<D^m^mmovx\^%ot^ mmm.x%mm^22^w.wL^fi\^h 
t&^t^mm&m. A^m^L2t^<mir€^k, m%U38<D^nm4^xm. 

ttmmt^tdo,%^m^22(D^m^mmm^<Dmmmmtm^xm 
m&m^&\^tdO'rz>b\^mftihz>o 
ufc^oT, 'b&mw&L2n, %^m^22(D%^m4\(omM\^ ^^h^ 

OjHH^lOO n mX\ mm.m&&± 20 u mXh-ofcWrS; /h»lJff^L2^120 » 

emskTizmmistizzbKXox, ±mvtcfflm&mm~rzz.b&xzz> 0 
^tzm^m8<Dmm^mm49(D^mnxh^±nmmm.3^ mtttm 
8(D\^mm45<Dmm^m^x^x^:^ti^ 0 ^mf22^ytm^xh^m^; 

mftU38(Dfomffi38fe, foffim45XR%l£tlti%;i)K ^T^^23(D3fe$ft{^b 

x¥-ftiz&<t£z>ftmcmfei5tiz>o ^(D^mm45(Dmmnmn. A^-r^xh^ 
-fgx^ mytm8frb&Mi-z>%:t>mmL-xi,?i% ^mat. Kmzrsttum 
mxm±m^^m^tcm^K,]}—h^u-j^3o<Dm^^]-^Aimmmb 
ftmffi45b(Dj&iriiim-z. 3omu±xfr^7omuTKmfe-rz>^b&&izis\<\ 
tt%^m*22&^ytm^xhz>w&, m%M38(Dfomm38\L ^mm45x 
RttztitifttiK ^%m^(D%^m4i(D%^mz.M%^'^mz.m^Mo - 

<Dftmm45<DMmft&te. 'b£1~€Xh*l%-t€Xh. yt¥ffi41^Mft£ftZ>%:<D 

^tc, y— v^—j^3o<Dm^^i—^Aimmmb^mm45b(D0,-m&\^ 30 
mu±xt)^7om£XTiz.wt7£-rz>^bt)W*^ >. 

El 3 fit. M±Mm&20<DM&^M%^-r7v—?- J r-- bX&<9, Hl4A-IIl4Ci3\ 
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m^.toTy-K7^— i»30{^ 3t1M&^*g«t8B34, rtlfPgSfi*$|J35*3J:WSPS? 

-A30tc:^-rSo jyfctfU-te, 5t^*^22Sr3te^*^«**R34^^2j?^K-r 
So *fcK7^IlI!^32^^i-SP fc 3lfP^lfR35b^-r^VKi-So -<D£#3fc^® 

4ij&5 % ^#m^«sc34©pg n37\zmfrjjfa—jjAiMfrtbmt£ £?iz.mmirz> 
34\z.mm-tz> 0 

WK£^xyt¥m?mmu34izyt¥m*22&mm~rz>o *^iaot, yt^m*2 
2<D5%mfr*fa-XA2\zM&£tiznMi® : ?-53\^ yt^m*mmm4\mf&t$ 

mzv^33\z£*ox&&mmi£22, 33&mn.mzmm.-rz>o yt¥ 
m^22(D?i?mttfamxA2mfcj&&£tbzmmiffi*5ob, ¥^^m^,32(Do 
hm^\^m^A2\zm^tizmMm^5it^mi^^33^x^xu^^ 
k-tso ^tc^m^mm4^m^tizmm^53t, ^m^hti^mm 

m.U35b%, m2U^33biZXoX^-Y^^ir^ 0 Z.(D£?\ZLXm4AiZ^-t£y 

&wimm.ft22, 32, 22&v-h°7\/— j*30izmmirz>b. ^y^s3\z.mt^ 0 
xTiy?*s3x^ M±m*—;i>h*ffim&m^xM±m9&*—/i'vmm-rz>o * 
t\ Wcmmm2, 32&&mvtzv-h*7u-j*3o&m±fc&tem&m6o\mmir 
5 0 m±{£j$mm&m60i-z, v—h^u^-M.30i>mmvtcvmx. v— k^u— ^30 
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xTtr^a&vt*. mmm^-^mm^m^^xmmmo^-/uv^i-^ 0 * 
1\ m±i^29^^titz.u-^u-^3o^mm^mm^m63{z.mm't^o 

i>m&xfam%A2\zfoi$Qmtimf8.£tvbo m^fom&m&m£3<D?%, y— 

l/-A30^g8LTff^|p]f|fe^{B!lA2^^m3O^g|55>64«, iWfc<«>y— K 
7l/-A30<D^fcg|538/^igi&U S5tlfU38Sr*C^i:^v\ ^Hi&^fS-ei* 
, ^i©#3l^vX^#££)c^1-5fc#^ ^3<^^S§P^64i:y— K7i — A30£ 
©ra<^ff^lRlA©gE«lL4H:, ^S338<^^^$ft^^^^d^^otl/T/jN$< 

Al^S^4(D^^^65«.^$^c^Jh^29^JlX^^|g^rt^^Pfl^^ 

^64tv-h'^-j^3ot(omimmm^-^h 9 mm^Au mtm^^ 
mmz.£oxm&{*3i&j$Mirz> 0 Mcx^xm^38<Dmn37izh, mmm 

^«F*U\ -OJ;5^LT^fls:31^^LT^i-^^, ^^s5lcittf 0 *x 

m±mmfc2o<D$m.*&T'rz>o 

^±<Dx^^—/^mm^m^^xm±i^29^xummmo^m0.-r^tx\ 
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kfrX%Z> 0 

^js^STi*. hik^-*-j:5k:* ^m^mmn34it, ^t(Dmmu44^ib 
m%m8^x^^^mmmm^itciirmm^xM^ti^o ^iaot, 7? 

$*X5 0 »ihft:29*5j;^ii^310/9^^fp]^*^ lmm@&{^J&£*l,5#^ 
ffib-Ct, mikft29&mMlZ.)&j&1-Z>Z.b&X%Z> 0 

ittc, &±frm&jLm^&^x^&mt&m&mfo22, 32, 33^^^br^tt 
btiz> 0 ^fhi^x<>x^m^22^xxf^^33iz.^m^m^-r^^fi^ / p^< 
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t>te<xh£\<\ uz&<>xyt¥m*22&'bmx3b<>xh. ^tmit^m^m^x 
tLttmm<Di&mxte, mitft&i&JMiz&^x. v—h^u—^o^m^^i 

z>z.tzmn\zP5rti-rz>-t&x%z> 0 

\*i±rrzz.k&T*%z>o zthiz£^xmmmifci&&t$tizu>?:&ft42&mm£< 
Mf&-tZ>ZbtfX%^ myt%}&&fa±~rz>z.t&x%z> 0 

m&ft20<DMmM&&fa-tirz>zb&x%z> o titdmmn&zfa±uz5%.x^ m% 
mmm^<Dm±t^(DBm^(Dmwb^m^^b^x^,m±mmi^20(DffaM 

mmm^7&^if^b^xox^mmmm2, 32, 33^w^tR]±-r5^t 

*s-etrSo Ztlfc£*z>XW&&Mft22, 32, 33«tiSrKCCl^^-e# x itltflKtfls:© 

ft m&&fa±-rzzb&xzz> 0 *tzM±m$(Dmmfi*mrirz>z.b\z.^x, m 
±mmi^20(Dmmmm^m<i^xMm^m±-r^b^x^ o 
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mytms&Mf&lrZizhtcoX, 3fc^ii?^22^>'XgB#42 > 
<D£5#£^£3teS£^21©M^£TS2|l£U S3t«P38, ?fr^§^22, l^X 

±mmmo&ftte&!&2iizm^btizm&. mmmmnz. %yr^^23b%^ 
m-tzmmmn, ^m^22(D^mA\\mm^^oK^^m^^o •?* 

Mikft29izm^^nz>m±m*:- ^mmi*. ¥mftm*<D&±iz®imistix 

ft. _ha£Lfc£5l^ ft¥m*22ttfeV4^33<D&te<b^^nfrbmBm&M 

^i£< % mtem&<Dm<tez>£oimfeisti%o tcbx.\t%^m^22\^ v-y^so 

Wz.\tm V&l&km (GaAs) J&»fcj&tj, U 4^331^ (Au) *fc^T/V5: (Al) a>ibf&<5 

o 

yt¥m+22<DmB s $miktf, 2. sx lo-vc-ca^, v4 j r33<Dmmmm.^^ 

14. 2X10^/ < CT^^, #tJhffl^e-^mJii(Di||J^5S#^C{*. 20X10" 6 / 

«?s##[«, 60 x lo^/xmmxhZo sfc, m±m^-^mm<D^mm 

or, 3fe^mT-22*5J;^i7^ir33^^D^^^^i-§r^^-et§ 0 ^fc^Hfttt 
&fa±irZ)Z.btfX%Z> 0 
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L,XV&% ^HJ6<75^-cr*. I25}c^rj;5^ Sjfifr3l*sy— A30l^ 
«i"5|gl^BS«*^Saa^31^»ihfr29^^t-*^2^ttffi«J:0t>^C#< 

MMmt&ZXJW'ttZfc&ELrX, ffi&mitf. y— A30*3J:t*$tihflc 

-j»3o<D m m%&%&m&-%72X7jk-r 0 
m\^tz.m±mmw-bmtir^b^mx^mm^x^ 0 tit. »jh«Bt«:2oi4, 

PD^LED<DJ:5 fclMXtfVJsSi ^^^22£rffl v ^m&Xh, Wmm&£.&ti 
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mm2on. niMm<DMikMm&20iztti,x. m^^m^t. v-y^-mz. 

m&ft20kmm<DMf&&mi-z> o \^tz^oxmmm<7)m±mmi^20(Dmm^ 
mir?>m2(Dm±mi^m20(Dmm^^x^mmm<Dm±mmi^2otm~ 

m±m^i2o^v—h^u^3o<Dyt^m^mmu34<Dm^^i~^Aim 

-^Aim^^m^227imm^fh^ -rtj:t>ibm±mmm2o^ mytmstyt 
¥m*22t<Drmzy-^?>>hioo&friE£tiz>o ^mm^mxn. y— k^u— a 

30<Dft¥m^mmi®34t J V-7^V>hl00b$r5AsX\ ^* : ?-22*J?^Ir|- 

iTAiwimmirzmMftb/zZo 

~rz> 0 yt¥m*mm.m4te. m^^-^AimfDmmm^^^hioo^m 
mom, ^^^^^^Moo^Miipr^t-^^ti^o *mm<Di&mx}^ km 
^-v^^Moofi, m&*fa-*Aim<Dmmmzyt i ¥m*22tfmm&tiz> 0 - 

te, 3fe#S4l^ % ^3tSP38(c:^$tL^§SP37*5j:^iijiilfPi0l^^tt-5 

18 p io4&m : m~rz>%:<D%:&80(Dm-g:m±^mm£frz>o m&x-zt, yt^m^m 

^34*3j;U?^-v^hlOOfi, 7fe^B41^(pJ-rS{4M(cPiP37 > 104^^ 
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-</<mm32&m% vtc&oxm±mm^ ^m^-22(Dm^\^~^Aimu 
&%m%\ m ±&29<D?hm^fam*A2mx~ft¥m*22&m? 0 m ±i^29^ 

^zf^>hioo\zn^m^22(Dmmtmu^K^ir^mm^M0.u 

33 \z. £oTy — A30*3 J;t5K^< HI S&32 m«£t ft fc8M*3*-Ot> «t V \ £ 

r*. ^^^^Moo^LT^^i/y=vs^fflv^#^, i/y=^&K^m^t* 

mkXV&J* (KOH) *»«S«TUT3:y^^i- iot, 59— *t8c (111 

§o ^<r>m&, m%U3s<Dfomm45\^ (ioo)xm^^x\^^ B m^M\^x, 
54. 74° (Dft}mzm-rz>4-D<D¥-mm$:m~rz>o 

~A30O^3felfP38%^^^{^aii-S^^Jt^T^PX^^S^S^^ 

^i-*^ttcj:oT, ^m^r22izm±ir^m^m^\ ^m^22<Dnm±^ 
$ix.z>z.b&x%z> 0 &bizft¥m*22^>v^izx<>xm^tizm&ia^ 

^^Vhl00^3fe^m^22^(D^^^^S^^<^^m^22^^C^^ 
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«9R«jR^5EV^Wi:bT, fct*. WE/ ^f9^*s«>5 0 £fc5fe 
T\ ^ih«^20O»Jffi^J^€rlRl±-r^)-t^T-#5o 

£fc, 3fe^^^22i!brPD^fflV^#-^ % ^^B4KDi£#(^y-K^^-^30^ 
-A20i:3fe^^22i:<Dra^^^-^^J;o-C. })—}?7U—J»4b<D^s7 

\Z.&M<OW&/*9— 5^iaot, 3fe^T-22ib-COEIC (PD&J:^ 
*fclH6{^i-^il:1t5tft:i20(D^i©^:i3lf*, ^T-f/^23^— «S5(C@^$ 

£n 3tB&fclRl*»oT^mrS^W»91^^$tt«o ^Wl$91fci\ 3^7^/^230) 
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fo&moiz-77y25$m-&vtctf;mx\ %-7T^23<o-mnb, %^m*22t 
twfrjjfa iz-mm^&& 0 ^ftiz^xyt7T4;<23&fo&moiz&&-rz>ti 

VX\ ft7T4s<23&ft^m*22{ZMfattfamfcmfoiTZ>Z.b&X'$, *IJ{£tt& 
fa±irZ>~b&X%Z> 0 

<DV^M<fr42b\Z. ^frfe#>Z>^y^L4&mtfxmtfbtlZ>o Z.foK&^X%-7 

r^23tm^m3i<Du^^42t7im^ir^t^<:^t^x^^m±mm: 
m3i&£vft7T4^23<Dmm*Pi±-rz>z-b&x%z> 0 m2i&m<nm±m 
mi2o«, miMm<Dm±Mmfc20bmm<D®&znz^b&x%z o w,2 

mmfc20bmm\tt-/]sVf&MK£<>xi&!$.£tiz> o 
ms^ *mM<Dmm<Dm3MMx&zM±mmfo220*m-tmmmxhz> o m3 
MM<DM±Mi£m2o^ m2Mn<DM±m&m2oizttL,xmmm3i&m * 
tdmm^-r^o ^t^oxm2mm<Dm±m^22obmm<Dmm^^^xi^ 

m±mmi^22o^ ^mm.m4iz.^m^22^. ^-zf^iyvioo^vxm 
msfv& 0 mmm3i*^t£\^m&.xib^xh, m±mitm2o<Dmmm^\^ 

2&sb%ix&z>m&x$>oxi>, m^\m±mmm2o^mmrr^b^x^ & 
m^w^m^x\^^<DX\ mf£xM.*w.h'tz.bfrx%^ -tsb^m^mfe 
-rz^bfrxzzo m3mm<7>M±mmw22o^ mvtmoM^mmmob 
mmm<D$h3kzmz>zbfrx%z>o M3Mn<z>M±ffimft22o&mf&'rz>M 
±ft29i^ mimm<Dm±mmmobmm^--^mmiz^xm^ti^ 0 * 

7fe^^-22^E^y-K^V— J»30lzmm^Xh& \ 



WO 2005/043634 



29 



PCT/JP2004/016009 



S9tt, *mw<Dmm<Dnmm^&zm±ffimfc32o&mi-mmm-?hz>o jg4 
Aim&mffin. yt^m^-22, ^^33\mitW29\z.^xm.^^ 0 m±wmw- 

320f*. ^tt^e>}^i§#:i31-eao/c^^oTVNSo f *fct>, ^i®#331 

m±^29^xm—h^u—j^3o<D^mmmM36&L^mmm3ixm% n 

l^X^#42»J&£*vri^o ^—/l^K^^oT, Mih^29*3j;^jg^l3 

izm&.i-z>b, m±i^29tm^m3itnmmmm<^o v^f^hmmm 

ik-rZZt&XZZo £fc, Sg4^fic£jgt.lt«3gft:320te, 3&l^S<^Jt#3£#:20 
bffim<D%}&%nZZ.bfrX*%Z> 0 fc*3, m4^(DitJh«it^320^#^-t-5StJi: 
#:29jb^^jift:331(i, ^l^(D#fih«itft:20t(^#tC^-/VK^^^J;o 

mion. *mm<DmM<Dm5tewx*&zm±mmm20&^i-WTmmxhz> o m 
5(DMitmigm2on^ m3j^m(Dm±m^220{cM^x, m±i^429<Dmm^ 
mtt*). ^(Dmnm-fDm^^ir^ vt^oxm3^m<D^±m^22obmm 

m±m&{£42o<DM±fc429te, v— v?^—j*3o<Dmfrj3famw&m% fc/cu 

8<D$&Mjjfam%iti®$:<D^ y—^u- j*4<Dm&jjfamifW<Dmmhm?o s$5 
<Dmmj&n<Dm±mmi£420fe, %utfc429{z.&<oxv—\?7u~- j±3o&mmfrb 

teAsXteQ, V-h'7U—J±30bM±ft429b<D&M&&&W1-%Zbtf^mbt!:Z>o 

m2(DmMmm(Dm±mm^i20(DXo^ })—h*7^—j*3o<Dm&jjfamj? 

A2miZ]&f&£tlZ>m Jh#:429<D— %yr^^23b<DWM^\Z.m\^^.bh 
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X%Z> 0 

mitm8*x<D8m-t)K mmmmmmLuc^^ti^ 0 ^laot, m±m*- 
/umm*mytm8fc®y&t?zt*P5<z.btfx%z> 0 ■£tcyt¥m^-22tmi<v& 
mwAGitnmm'tzzbtv&wx^ %^m^22<Dmm^m±-r^t^x^ 0 

mim, *ftw<DMM(Dm6temxfrzM±Mmi£52oz^Tmmmxhz> 0 m 
i2«, M±mm{t52oz^'t¥-mmxhZ) 0 mi&m<DM±mmft52on^ m2<& 
j&m<DMitmmm20iz.ttvx, ^#531^^ yt^m+mmm^cDm 

M±m&m20km%k<Dm!$.zmirz> o vtc&<>xm2<DM±ffiigm2o<DMf&iz 
+B^-r§B6(DK-ih«^520(7)#i^^ov>T«, m2(Dn±mmm2otm-<D 

m2<D^m(Dm±m^wi20K^^xi^mitW29izmmmi^— /vv&mz. 

&m^fc531&mmm502lZ£<>xm±fc29titcWJ~- K7l^-A30©4»fc<£t>— 

jftzmmztix^ mm{£53i&ytmm*&mu34<Dmttfa— ^a2{bi(c@^ 
in 1 2\zm-r &o i^mmco^m(Dm^53 1 « „ 3te#m^^§P34*3 j:t^t^ 
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*3£xfmsk#29\z&mirz>&mmmttL. m±i^29(Dm^\^m^mA2<Dmm 

KteMtffetiZo mi2izm^fc53i(DwmwfM$:®imi7o<D^y?->y<Dm 
mx^u niti£29<Dmttfam*WA2<Dmmm&—&mm7i<D^iy^>'y 

3gjfiflc531tt, $tJh#:29J:«Jt>iev^3tettSr^rt-5, ^ii§#:531te, gs*gB500£ 
, l^Xg|S#42£, ^^-frgP501t^^-r^^tL^ o ^tg|5500te, ts^^ 

34<DM a 37£V±$<j&f$,£tb, *:<Dm P 37&m&-jjfamjjA2Mfrt>m5o *m 

m<D^mx^ mmmooiz, ^m^M^ti. yt&80(DtpMz.ttL>xmmz. 

jffamijA2iz$zMi-z> 0 w^xsu^42tt, ytmo±\zm&zti. m^mm^A 

tfce-a^rsu5oitt, mMmoonm&jjfa-jjAumtey, mmmoo^hm 
%^m^mnu34(om p 37^^-rso ^e^gusoi^^os^, us p 37^ 

£*l£ 0 r*Lt!lJ:o-C<fe«'&*«P501dS3fc#* J ?-««8P34<Z>g| q37fc«a-uy* 
St?, {4e^g|550l4oJ;TJ?l/>'X§l5^42^, 3te8&8O<0*'frt|^4Mc^J*$n5. 
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VlOOfDM P 104K&m£~fr£*l,T. ^^J502{C«}:oT@^^o g^rU502te 

22<E>3fc^ffi4l£&V\ 5t^ffi41^SiSft:531i:ora©^ra^J»$n«o 
3^3©^531i:LT«. sfaJ^^vM^JjU— MPoly methyl methacrylate, P&^PM 

m&£Tf^v=i->ffimtet*&m^^btfx%z> 0 m^v^—i^nm, 
*m^<Dx\ mm^&mzx<>x&±mmft520ifi&mixh, &%m502\z£ 
<>x^m^22<D^m4um<)t^i&mx^,mmm502t\^xxmmKm 

32^PbT, A30©S*MWd^, 3t^T-22*5j;U«K7^^Illg&32^ 

fr29©5*>J9^lRHBi*A2ffl9*C5fe^*^22«r«5. i?tlt#29te, ^*<^3t8&8 

Siafr53l*s, 3fc^*^*«fP34*5J;^Jh#:29t!:gS*$tv5«*iiiaf(Bll2 

*fih#:290J?^|Bjte^'A2{|iJ(D^B^ 

(-&Mmi7i<D^y^yxm~tmm \ztt^x^<^^M 0 &tt, y-K^ 

A30Ol$^f^te^A2{RiJ(D^®^)#<{^ig^:531^J;oTM^tt5^i:^< 
i-3&fe*>*tih«5tft:520O«iB©#H$C^»!:»mi-S o **5Sififf531 

^m^A2M(Dmmm^Mvxiy3urim^i-^t7imt.v^\ 

H13W:, m6^^SO^ih#|^520OSiit#Jll^-t-^n-^-r-hT*fcS 
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teb*<Dm^jLn&$GT-rz>t, ^y^auzm^ M±mmtt520(DMmzmte~r 

<5<> 

X^ys*a5Kmt*o ^T^a5X\^ M±fr29<Df$MJMbmi\JMXmf&£ 

A-rZo yt^m^mmm4<Dm a37^xxf^^>bioo<Dm p 104^ 

mzzoxft^mztL, ^m^mu34<Dm p 37^^5fe#^^«gP34ojf: 
frjjfamjjA2mi£mtiM-r 0 ^tncx^xmmw53imyt^m^mm.m4iz^ 

^m^mmm4(Dm^\^m^mA2mmt(Dm^mm502^m^tbtc.^:m 
tteZo z<Dytnx&mm502&miki$ j £z>t. ^^mz.m^ 0 ^s^ae-m, 
mmnn^mru m±mmi^52o^m^^o 
&±(D xo ^mw(Dm6mMMM<DMikm&{£520{z xtiit , ±&istc&mm 
nm<Dm±mmimo, 120, 320, 42obmmi^ ^^22^ 
&mxft¥m*mmm4izmm£tiz> 0 r^iaoT3t^i5©fif§i«^ 
mmtv-h^^-^3ot(D^^-^^>^mM^n^b^x^o tit* m 
i&ft53i<Dftm<D& mm%fei?z>z.b&x%. %^m\m^mhn^^<om 
%t*m-B^n?z.bfrx*z> 0 £b\zmMf&miz£<>xmm&53i$:f&M-rz > z.b\z£ 
o-r, m^^^^mir^mmw-53i^m-^bmx^ 0 ttdmM^3 
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&&Mlzft?c\b&X'%Z> 0 

m6mmmm(7>m±m^52o^ £tJt#29££t>te*— ^m^r^ mm 

fcioTJgriteixS, 04(3) (c*H-«fc5tofiM^-- /vK#l!B«r^A-t-S 

tc.fr<Dm$L99$:1&&irZ>!&m&$>Z> 0 Ut&^xmi2lZ^&\zMmi£31, 131 
^y-K7^-A30^^UT^^{CIBg«r^^s|i|x^o^c^jgffl^-/WK 

^tU^LT, |g6J|^^£tlt«j£ft520Ti*, 5gi®#53l£\ #tJh#29CDif:^ 
3lSr/J^bi-Sr.i:*s-C#5o ^^53lSr/J^bi-^^(J:J;oT, y— A 
^i§^531^/J^ki-^^^J;or > m^S(D^b^i^itll:«atft:520(D 

<DmkK£zmmm3i<Dmti. T>-r&&£xfmm&m<:c\b&x%z> 0 Mc&ma* 

(DXotz&M&i&m-fZ^b&XZZ* 

mcoi&m, v—vy^—j^30i3xx^m±i^29tj:b'(Dm(D^ub, m^3b<Dmm 

m&&<Di&VzJ:oX* m.mz^xm^±ZtzVtmbfs:oX^ 0 tcbx.it. m 
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i&w<DWttfomz£mMvtc.vtmtte^x^z> 0 ^^rnxmrnmi, i3i&j& 

mm<Dm^^x^x^ mmmu^ f$.mm<DMmx&z>i5ox:bmm<Dmmb<Dm 
fc£ox*:ztj;i&tifrm&.-rz> 0 i,tz7!)^xmmmi<D&i&&£Tfmth. v-h*?u 
-A>3ofrb<Dmmti:b*tf±^ir< , mm^^m^Kmm^\^> 0 
^.ti^ML-x, n6mmMm<Dmm&53ix^ ^mm^xm^titcmmm3 
i^fflv^o-c\y-K7v — j*3oteb*<Dm<Dnwbmmfo53ib<Dmx<Dmfo£)<D 

&W%'>te<'tZ>Z.b&X%, £m\<^mM&%nZ>ZbtfX$Z> 0 £<bM, ^#531 

^m^mxi^mir^biz^<>xm^m\^mm^m^^xmmi^53i^^ir^ 
*^i§#:53i(D^g^-frgp5oi^, ^mi-mmm^m n 37im&-tz>- 

tir^b^X^X, %^m^22<D%^mAlb. mi&fc53KDV^X&fr42b%& 

mzfr^mmmx&mttirz>z.btf»smbtez« *mm<Di&mxi^ mm 
&&moi&m p 37Km&irz>bistc.i)K ^m^mmm4^tcitm±W29\m 

&{\LW&to J £irZ>ti!b<D{iLm&it : fttf . M a37bnm^^fiX 
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